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1. B pucepTaunivHiv poboTi po3rsnaoThes NeBHi kiacudikalivizi 3a1adi JiHiNHOI anredbpy, a came: Kaacudikaris
1ap B3a€MOAHYJIIOIOUNX, Kacuikallis MaTpULb SIKi € CAMOKOHTPYEHTUMH 32 JOIIOMOTrOI0 MaTPULb 3 OLUHUYHAM
BM3HAYHUKOM, KpUTepii yHiTapHOI 10Ai6HOCTI 17151 MaTpULlb B 3arajlbHOMY I10JIOXKEHH] Ta HOPpMaJIbHUX MaTPUllb,
OJIHOYaCHA YHiTapHa €KBiBaJI€HTHICTb, Ta 3B€JIEHH 1apU KOCOCUMETPUYHUX MATPULb 1O ii KaHOHIYHOI (popmMU
BiJHOCHO KOHTPyeHTHOCTI. [1apu (A,B) B3aemoanymowuux onepatopis AB=BA=0 Ha CKiHU€HHOBUMIDHOMY
BEKTOPHOMY ITPOCTOpi Hax ajnre6paiyHo 3aMKHeHUM IosieM 6ysu kinacudixkosasi [.I'enbdangom ta
B.IloHomMapbOBUM METOMOM JiHiHUX BifHOCKH. Knacudikauis Takoi napu (A,B) Hap, 1oBibHUM M0JIeM Oyia

JI.Hazaposoto, A.Poritepom, B.Cepreitaykom Ta B.boHmapenko 3 knacugikallii CKiH4eHHOIIOPOIPKEHMX MOAYJIiB HaJ|



IliaZi010 IBOX JIOKAJIbHUX NleIeKiHIOBUX Kinelp. B nucepTallii HafaHO KaHOHIYHI MaTpuLi napu (A,B) Haz, KOBIIBHUM
[I0JIEM Y SIBHOMY BUIJISIIi Ta HaBeleHO KOHCTPYKTUBHE OBeeHHs: MaTpuli (A,B) nmocsifnoBHO 3BOAsSTECS 10 iX
KaHOHIYHMX (OPM IepeTBOPEHHIMU NoAiO0HOCTI (A, B) 0 (S™(-1)AS,S™(-1)BS). II. JoxoBiu Ta ®.3eXTMaH pO3rJsaHYyIN
BEKTOPHUII NpOCTip V, HazineHni1 6iiHiiHOI Ppopmoto. BoHn gosenu, mo yci isomerpii V Hang nosnem F
XapaKTEePUCTUKU BiIMiHHOI BiJl 2 MAIOTh OOVHWYHUI BU3HAYHMK TO/I Ta TiIJIbKYU TOAL, KO V HE Ma€ OPTOrOHAJIBHUX
07IaHKiB HETMapHOI PO3MIPHOCTI (BUMAIOK XapaKTEPUCTUKY 2 GYB TaKOX PO3TISIHYTUI). Ix moBeneHHs 6a3yeThcs Ha
knacudikauii 6iniHifiHux Gopm Pima. E.Koki, ®.Jlomixko Ta P.JI>KOHCOH Hafiau iHlle JOBeeHHS bOIO KPUTEPIlo
Hag R ta C, BUKOPUCTOBYIOYM KAaHOHIYHI Napy TOMIICOHA CUMETPUYHUX Ta KOCOCUMETPUYHUX MATPULb BiTHOCHO
KOHTrpyeHTHOCTi. Hexait M — maTpuu 6iniHifiHOI popmu Ha V. Bysio HazjaHe iHIe JOBeLeHHS LbOT0 KPUTEPiio Haf,
nosieM F BUKOPUCTOBYIOUY BJIACHI KAHOHIUHI MaTPULi BiTHOCHO KOHI'PYEHTHOCTi Ta OTPUMAaHO HEOOXi[HI Ta
IOCTaTHI yMOBY, BUKOPMCTOBYIOUY KaHOHIYHI (popmMu M 117151 KOHrpyeHTHOCTI, napu (M T, M) 117151 €KBiBaJIEHTHOCTI,
ta M™(-T) M (six1mo M HeBUPOpKeHa) AJ1s noAibHoCTi. KoskHa KBaipaTHa KOMITJIEKCHA MATPHULS YHITApHO NOAi0HA
BEPXHbOTPUKYTHIN MaTpulli 3 iarOHaJIbLHUMUM eJIeMEeHTaMU y Oyib-SIKOMY BU3HaUY€HOMY Nopsigky. Hexait A=[a_ij]
Ta B=[b_ij] - BepXHbOTPUKYTHI Nxn MaTpulLi TaKi, 10 ®* BOHU He MOAi6Hi NpsMiil cymi MaTpuLb MEHIINX PO3MipiB,
abo0 * BOHU € MaTPULSIMU Y 3araJibHOMY I1OJIOXKEHHI Ta MalOTh OJHAKOBi FOJIOBHI JiaroHasti. Y po6oTi JOBEIEHO, o A
Ta B yniTapHO nopi6Hi Toxi Ta Tinbku toai, skimo oh(A_k)o = oh(B_k)o nns ycix h o C[x] ra k = 1,...,n, na
A_ko=[a_ij]_(i,j=1)"k ta B_ko=[b_ij]_(i,j=1)"k € nigytounmu rosnosuumu kxk nigmarpunsamu matpuup Ata B, Tanon -
Hopma Opobeniyca. HagaHo feKisibKa KpUTepiiB yHITapHOI OLi6HOCTI HOPMaIbHOI MaTpuUlli A Ta JOBIJIBHOI MaTpULIi
B y Tepminax Hopm ®pobeniyca, CIeKTpaJbHUX HOPM, XapaKTEPUCTUYHMX MHOTOYJIEHIB Ta CIifiB MaTpulb. Hexai
S_1,S_2,S_3, S_4 3agaHa cCKiHU€eHHa MHOXMHA NIap N-Ha-Nl KOMIUJIEKCHUX MaTpullp. HaBeneHui ajJropuTmM, 1o
BM3Haya€ 3a CKiHUEHHY KiJIbKiCTb 064MCIIEHD, UM iCHY€e OfHa yHiTapHa MaTpulg U Taka, o MaTpulli KOKHOI [1apu 3
S_1 yHiTapHo nogi6Hi 3a gonomoromw U, 3 S_2 yHiTapHO KOHIPYEHTHI 3a gonomoroo U, 3 S_3 yHiTapHO NOAi6Hi 3a
noniomoroio U o, Ta 3 S_4 yHiITApHO KOHI'PYeHTHi 3a monomoroio U 0. Hexaii (A,B) — mapa kococuMeTpuYHUX MaTPULlb
Ha/I TI0JIEM XapaKTePUCTUKH, BiiMiHHOi Bif 2. Ii perynsuiiinuit posknaz — e npsama cyma (0A,oB)o(A_1,B_1)oooon(A_t,B_t)
1110 KOHT'PY€eHTHa (A, B), B siKiil (0A,0B) - napa HeBUpOKeHUX MaTpulb Ta (A_1,B_1)oooon(A_t,B_t ) — BUpoaxeHi
HEpO3KJIa/IHI KAHOHIYHI ITapX KOCOCUMETPUYHUX MATPULb BiTHOCHO KOHIPYeHTHOCTI. Hajano anroputm, mwo 6yaye
perymsuiiHui po3kiaz,. Takox HalaHO KOHCTPYKTHBHE JOBeJeHHs KaHOHIYHOI popmu (A,B) BitHOCHO

KOHI'PYEHTHOCTI HaJ| anre6paivHo 3aMKHEHUM I10JIeM XapaKTePUCTUKY, BiIMiHHOI Bif 2.

2. Several aspects of the classification problem in linear algebra are considered: classification of pairs of mutually
annihilating operators, classification of matrices that are self-congruent only via matrices of determinant one,
criterion of unitary similarity for upper triangular matrices in general position and normal matrices, simultaneous
unitary equivalences, and reduction of a pair of skew-symmetric matrices to its canonical form under congruence.
Pairs (A,B) of mutually annihilating operators AB = BA = 0 on a finite dimensional vector space over an algebraically
closed field were classified by I.Gelfand and V.Ponomarev by method of linear relations. The classification of (A,B)
over any field was derived by L.Nazarova, A.Roiter, V.Sergeichuk, and V.Bondarenko from the classification of
finitely generated modules over a dyad of two local Dedekind rings. It is given canonical matrices of (A,B) over any
field in an explicit form and our proof is constructive: the matrices of (A,B) are sequentially reduced to their
canonical form by similarity transformations (A, B) o (S™(-1)AS,S™(-1)BS). D.Docovi'c and F. Szechtman considered a
vector space V endowed with a bilinear form. They proved that all isometries of V over a field F of characteristic
not 2 have determinant 1if and only if V has no orthogonal summands of odd dimension (the case of characteristic
2 was also considered). Their proof is based on Riehm’s classification of bilinear forms. E. Coakley, F. Dopico, and R.
Johnson gave another proof of this criterion over R and C using Thompson’s canonical pairs of symmetric and
skew-symmetric matrices for congruence. Let M be the matrix of the bilinear form on V. It is given another proof
of this criterion over F using our canonical matrices for congruence and obtain necessary and sufficient conditions
involving canonical forms of M for congruence, of (M™T, M) for equivalence, and of M™(-T) M (if M is nonsingular)
for similarity. Each square complex matrix is unitarily similar to an upper triangular matrix with diagonal entries in
any prescribed order. Let A=[a_ij] and B=[b_ij] be upper triangular n x n matrices that ¢ are not similar to direct
sums of matrices of smaller sizes, or ¢ are in general position and have the same main diagonal. It is proved that A



and B are unitarily similar if and only if oh(A_k)o = oh(B_k)o for all h o C[x] and k = 1,...,n, where A_ko=[a_ij]_(i,j=1)"k and
B_ko=[b_ij]_(i,j=1)"k are the leading principal kxk submatrices of A and B, and o o o is the Frobenius norm. It is given
several criteria of unitary similarity of a normal matrix A and any matrix B in terms of the Frobenius and spectral

norms, characteristic polynomi- als, and traces of matrices. Let S_1, S_2, S_3, S_4 be given finite sets of pairs of
n-by-n complex matrices. It is described an algorithm to determine, with finitely many computations, whether

there is a single unitary matrix U such that each pair of matrices in S_1 is unitarily similar via U, each pair of

matrices in S_2 is unitarily congruent via U, each pair of matrices in S_3 is unitarily similar via U o, and each pair of
matrices in S_4 is unitarily congruent via U . Let (A, B) be a pair of skew-symmetric matrices over a field of
characteristic not 2. Its regularization decomposition is a direct sum (ooA, ooB)o(A_1,B_1)ooooo(A_t,B_t) that is congruent
(A, B), in which (ooA, ooB) is a pair of nonsingular matrices and (A_1,B_1)ooooo(A_t,B_t ) are singular indecomposable
canonical pairs of skew- symmetric matrices under congruence. It is given an algorithm that constructs a

regularization decomposition. We also give a constructive proof of the known canonical form of (A,B) under

congruence over an algebraically closed field of characteristic not 2.
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